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1
ADJUSTABLE VEHICLE HEAD RESTRAINT
ASSEMBLY

BACKGROUND

Vehicle head restraints extend above a seatback of a vehicle
seat. Known head restraints are typically adjustable in a ver-
tical direction. Some known head restraints are also adjust-
able in a longitudinal direction, i.e., in the direction of travel
for the vehicle. Of these known head restraints that are lon-
gitudinally adjustable, some include a rack and pinion
arrangement. One such longitudinally adjustable head
restraint includes a pinion that is rotated by an operator turn-
ing a knob. Another known longitudinally adjustable head
restraint includes a pinion that is moveable after depressing a
laterally disposed actuator member. Many known longitudi-
nally adjustable head restraints tend to include a complicated
or cumbersome locking mechanism.

SUMMARY

According to one aspect, a vehicle head restraint assembly
includes a support frame for supporting a head restraint cush-
ion, a stay configured to connect with an associated vehicle
seatback and a slide pivot bracket mechanism connected with
the support frame and the stay. The slide pivot bracket mecha-
nism is configured to allow for selective movement of the
support frame with respect to the stay along a translational
axis. The slide pivot bracket mechanism includes a lower bar
extending along the translational axis and a plurality of teeth
extending upward from the lower bar to define position
recesses for receiving the support frame and inhibit move-
ment of the support frame with respect to the stay when the
support frame is received in one of the position recesses.

According to another aspect, a vehicle head restraint
assembly includes a stay configured to connect with an asso-
ciated vehicle seatback and a support frame for connecting a
head restraint cushion. The support frame is connected with
the stay in the manner that allows the support frame to move
relative to the stay. The vehicle head restraint assembly fur-
ther includes a slide pivot bracket having a bracket lower bar
and spaced apart teeth extending therefrom to define position
recesses for accommodating the support frame. The support
frame is moveable among the position recesses for moving
the support frame relative to the stay and held in a select one
of the position recesses by the spaced apart teeth.

According to a further aspect, a vehicle head restraint
assembly includes a stay extending upward from an associ-
ated vehicle seatback, a slide pivot bracket fixedly mounted to
the stay, and a support frame having a head restraint cushion
overmolded thereon arranged for pivoting and sliding move-
ment relative to the slide pivot bracket to move the head
restraint cushion relative to the associated vehicle seatback
and maintain the support frame in a selected position relative
to the associated vehicle seatback, wherein the slide pivot
bracket includes teeth defining positions for the support
frame.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side elevation view, partially in cross-section, of
an upper portion of a vehicle seat including a head restraint
assembly according to an exemplary embodiment showing a
support frame of the head restraint assembly in an interme-
diate position.
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FIG. 2 is a side elevation view, partially in cross-section,
similar to FIG. 1 but showing the support frame being pivoted
so that the support frame can be moved relative to the vehicle
seatback to another position.

FIG. 3 is a side elevation view, partially in cross-section,
similar to FIG. 1 but showing the support frame moved to a
rearward-most position.

FIG. 4 is a side elevation view, partially in cross-section,
similar to FIG. 1 but showing the support frame in a forward-
most position.

FIG. 5 is an isolated perspective view of a slide pivot
bracket connecting the support frame to a stay that is itself
connected to the vehicle seatback.

FIG. 6 is an exploded perspective view of the slide pivot
bracket, the support frame and the stay.

DETAILED DESCRIPTION

Referring now to the drawings wherein the showings are
for purposes of illustrating one or more exemplary embodi-
ments and not for purposes of limiting same, FIGS. 1-4 illus-
trate a vehicle seat 10 including a seatback 12 and a head
restraint 14 connected with the seatback 12. As shown in
FIGS. 1-4, the head restraint 14 is moveable with respect to
the seatback 12 along a translational axis 16 (FIG. 2), which
can be generally parallel with a direction of travel for the
vehicle (not shown) in which the vehicle seat 10 is located.
FIG. 1 depicts the head restraint 14 in an intermediate or
middle position. FIG. 2 depicts the head restraint 14 pivoted
out of the middle position for movement to another position.
FIG. 3 depicts the head restraint 14 in a rear-most position.
FIG. 4 depicts the head restraint 14 in a forward-most posi-
tion.

With additional reference to FIGS. 5 and 6, a vehicle head
restraint assembly 20 is illustrated that includes a support
frame 22 for supporting a head restraint cushion 24 of the
head restraint 14. The vehicle head restraint assembly 20 also
includes a stay 26 configured to connect with the vehicle
seatback 12. In the depicted embodiment, the stay 26 includes
a left stay leg 28 and a right stay leg 30, though this is not
required. Also inthe depicted embodiment, the left stay leg 28
is a mirror image of the right stay leg 30, though this too is not
required.

The vehicle head restraint assembly 20 further includes a
slide pivot bracket mechanism 32 connected with the support
frame 22 and the stay 26. As will be described in more detail
below, the slide pivot bracket mechanism 32 is configured to
allow for selective movement of the support frame 22 with
respect to the stay 26 along the translational axis 16 (FIG. 2).
In the illustrated embodiment, the slide pivot bracket mecha-
nism 32 includes a left bracket 34 and a right bracket 36,
though this is not required. Also in the depicted embodiment,
the left bracket 34 is identical to the right bracket 36, though
this too is not required.

Each of the right and left brackets 34, 36 includes a lower
bar (lower bar 34a on left bracket 34 and lower bar 36a on
right bracket 36) that extends along the translational axis 16
with a plurality of teeth (teeth 345 on the left bracket 34 and
teeth 365 on the right bracket 36) extending upward from the
lower bar 34a or 364 to define position recesses for receiving
the support frame 22 and inhibit movement of the support
frame 22 with respect to the stay 26 when the stay 26 is
received in one of the position recesses. Each of the left
bracket 34 and right bracket 36 can also include an upper bar
(upper bar 34c¢ on left bracket 34 and upper bar 36¢ on right
bracket 36) that can be fixedly secured, respectively, to the
lower bars 34a, 364, such as via welding.
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The support frame 22 in the illustrated embodiment can be
abent and/or formed metal rod having a U-shaped section 40
and base sections 42, 44 at terminal ends of the U-shaped
section 40. The support frame 22 provides a rigid member for
supporting the head restraint cushion 24. The U-shaped sec-
tion 40 generally defines a vertical plane along a lower region
and bends to generally define an angled plane in an upper
region of the U-shaped section 40. The support frame 22
bends at the terminal ends of the U-shaped section transition-
ing into the base sections 42, 44, which extend rearwardly
from the U-shaped section 40. In the illustrated embodiment,
the base sections 42, 44 are generally horizontally oriented.
Also in the illustrated embodiment, the base sections 42, 44
are welded together along central portions 42a, 444, respec-
tively.

The stay 26 of the illustrated embodiment can also be a bent
and/or formed metal rod having a U-shaped configuration
including a cross member 50 and the left and right stay legs
28, 30. A lower end of the stay 26 (i.c., lower ends 28a, 30a of
the legs 28, 30) is configured to be received in the vehicle
seatback 12 as shown in FIGS. 1-4 and an upper end of the
stay (i.e., cross member 50) is configured to be vertically
spaced from an upper edge 124 of the seatback 12.

The support frame 22 includes an engaging section extend-
ing along a lateral axis oriented perpendicularly relative to the
translational axis 16, wherein the engaging section is received
in one of the position recesses defined by the plurality of teeth
345, 36b. In the illustrated embodiment, the engaging section
comprises segments 425, 445 of the base sections 42, 44.
Each of the lower bars 34a, 36a includes a sliding segment
34d, 36d disposed rearwardly of a rearward-most tooth of the
plurality of teeth 345, 365 and the support frame 22 includes
a load bearing section disposed in parallel relation to the
engaging section (i.e., segments 42b, 445) that slideably con-
tacts the sliding segments 344, 36d. In the illustrated embodi-
ment, the load bearing section of the support frame 22 is
comprised of distal segments 42¢, 44¢ of the base sections 42,
44, the central portions or segments 42a, 44a spacing apart
the segments 425, 445 from the distal segments 42¢, 44¢. As
will be described in more detail below, the support frame 22
can be pivoted about the load bearing section (i.e., the distal
segments 42¢, 44¢) to move the support frame 22 from a
selected one of the position recesses to another one of the
position recesses.

Each of the upper bars 34c¢, 36¢ includes a sliding segment
cage portion 34e, 36e disposed above, respectively, the slid-
ing segments 34d, 36d to limit vertical movement of the load
bearing section (i.e., distal segments 42¢, 44¢) relative to the
sliding segments 34d, 36d. In particular, in the illustrated
embodiment, each sliding segment cage portion 34e, 36¢
extends from a rearward-most of the plurality of teeth 345,
364 to a distal end of the respective sliding segments 34d, 364
to define a sliding segment contained area 34f, 36f. Depend-
ing wall segments 34g, 36g, which form the respective distal
edges, can close off the sliding segment contained areas 34f,
36f. The load bearing section of the support frame 22, com-
prised of the distal segments 42¢, 44c, is received through the
sliding segment contained areas 34f, 36/ and inhibited from
moving beyond the sliding segment contained areas 34f, 36/

As shown in the illustrated embodiment, each of the plu-
rality of teeth 345, 365 extends orthogonally upward from,
respectively, the lower bars 34a, 36a. The upper bars 34c¢, 36¢
include, respectively, tooth cage portions 34/, 36/ disposed
above the plurality of teeth 345, 364 to limit vertical move-
ment of the engaging section (i.e., segments 425, 44b) relative
to the lower bars 34qa, 36a. Each of the tooth cage portions
345,364 extends from a forward-most tooth of the plurality of
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teeth 345, 365 to a rearward-most tooth of the plurality of
teeth 345, 365 to define, respectively, tooth contained areas
34i, 36i. The engaging section of the support frame 22 com-
prised of the segments 425, 445 is received through the tooth
contained areas 34/, 36/ and inhibited from moving beyond
the tooth contained areas 341, 36i.

Each of the upper bars 34¢, 36¢ can also include, respec-
tively, a stay mounting portion 34/, 36/ connected, respec-
tively, to the sliding segment cage portions 34e, 36¢ and the
tooth cage portions 34/, 36/ to define a closed stay contained
area 34k, 36k through which the cross member 50 of the stay
26 extends and is inhibited from moving relative to the slide
pivotbracket mechanism 32. In the illustrated embodiment, at
least one of the most rear-most tooth and/or the forward-most
tooth extends a greater distance from the lower bar 344, 36a
than an adjacent tooth. In particular, in the illustrated embodi-
ment, the forward-most tooth of the plurality of teeth 345, 365
extends a greater distance from the respective lower bar 34a,
36a than an adjacent tooth.

Inoperation, the segments 425, 445 of the support frame 22
can be received in one of the positions defined by the teeth
34b, 36b6. As shown in FIG. 1, the segments 425, 445 are
received in the middle or intermediate position defined by the
teeth 345, 365. To move the head restraint 14, the head
restraint 14 is lifted and pivoted as shown in FIG. 2 so that the
segments 42b, 44b are removed from the middle position
defined by the teeth 345, 365 to allow sliding movement along
the translational axis 16. Such sliding movement is limited by
the sliding segment contained areas 34f, 36/. That is, the distal
segments 42¢, 44¢ cannot move beyond the area defined by
the sliding segment contained areas 34f, 36/. Likewise, the
tooth contained areas 34i, 36: also limits the extent of forward
and rearward movement of the support frame 22 relative to
the slide pivot bracket mechanism 32, which is fixably
mounted to the stay 26.

The head restraint 14 can be moved to the rearward-most
position shown in FIG. 3 wherein the segments 425, 445 are
again installed in a position, this time the rear-most position,
defined by the teeth 345, 365. Alternatively, the head restraint
14 can be moved to its forward-most position wherein the
segments 425, 445 are received in the forward-most position
defined by the teeth 345, 365, as shown in FIG. 4.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives or varieties
thereof, may be desirably combined into many other different
systems or applications. Also that various presently unfore-
seen or unanticipated alternatives, modifications, variations
or improvements therein may be subsequently made by those
skilled in the art which are also intended to be encompassed
by the following claims.

The invention claimed is:

1. A vehicle head restraint assembly, comprising:

a support frame for supporting a head restraint cushion;

a stay configured to connect with an associated vehicle seat
back; and

a slide pivot bracket mechanism connected with the sup-
port frame and the stay, the slide pivot bracket mecha-
nism being configured to allow for selective movement
of the support frame with respect to the stay along a
translational axis, the slide pivot bracket mechanism
including a lower bar extending along the translational
axis and a plurality of teeth extending upward from the
lower bar to define position recesses for receiving the
support frame and inhibit movement of the support
frame with respect to the stay when the support frame is
received in one of the position recesses,
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wherein the slide pivot bracket mechanism further includes
atooth cage portion disposed above the lower bar to limit
vertical movement of the support frame with respect to
the lower bar, the tooth cage portion extending along the
translational axis from a rear-most tooth of the plurality
of'teeth to a forward-most tooth of the plurality of teeth
to define a tooth contained area for the support frame.

2. The vehicle head restraint assembly of claim 1, wherein
each of the plurality of teeth extends orthogonally upward
from the lower bar.

3. The vehicle head restraint assembly of claim 1, wherein
a lower end of the stay is configured to be received in the
associated vehicle seat back and an upper end of the stay is
configured to be vertically spaced from an upper edge of the
associated seat back.

4. The vehicle head restraint assembly of claim 1, wherein
the support frame includes an engaging section extending
along a lateral axis oriented perpendicularly relative to the
translational axis, the engaging section received through the
tooth contained area and inhibited from moving beyond the
tooth contained area.

5. The vehicle head restraint assembly of claim 1, wherein
at least one of the rear-most tooth and the forward-most tooth
extends a greater distance from the lower bar than an adjacent
tooth.

6. The vehicle head restraint assembly of claim 1 wherein
the support frame includes an engaging section extending
along a lateral axis oriented perpendicularly relative to the
translational axis, the engaging section received in one of the
position recesses defined by the plurality of teeth.

7. The vehicle head restraint assembly of claim 6, wherein
the lower bar includes a sliding segment disposed rearwardly
of a rearward-most tooth of the plurality of teeth and the
support frame includes a load bearing section disposed in
parallel relation to the engaging section that slidably contacts
the sliding segment, the support frame pivoted about the load
bearing section to move the support frame from a selected one
of the position recesses to another one of the position
recesses.

8. The vehicle head restraint assembly of claim 7, wherein
the slide pivot bracket mechanism includes a sliding segment
cage portion disposed above the sliding segment to limit
vertical movement of the load bearing section relative to the
sliding segment.

9. The vehicle head restraint assembly of claim 8, wherein
the sliding segment cage portion extends from a rearward-
most tooth of the plurality of teeth to a distal edge of the
sliding segment to define a sliding segment contained area,
the load bearing section received through the sliding segment
contained area and inhibited from moving beyond the sliding
segment contained area.

10. The vehicle head restraint assembly of claim 6, wherein
the slide pivot bracket mechanism includes a tooth cage por-
tion disposed above the plurality of teeth to limit vertical
movement of the engaging section relative to the lower bar.

11. The vehicle head restraint assembly of claim 10,
wherein the tooth cage portion extends from a forward-most
tooth of the plurality of teeth to a rearward-most tooth of the
plurality of teeth to define a tooth contained area, the engag-
ing section received through the tooth contained area and
inhibited from moving beyond the tooth contained area.

12. The vehicle head restraint assembly of claim 11,
wherein the lower bar includes a sliding segment disposed
rearwardly of the rearward-most tooth of the plurality of teeth
and the support frame includes a load bearing section dis-
posed in parallel relation to the engaging section that slidably
contacts the sliding segment, the support frame pivoted about
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the load bearing section to move the support frame from a
selected one of the position recesses to another one of the
position recesses, the slide pivot bracket mechanism includ-
ing a sliding segment cage portion disposed above the sliding
segment to limit vertical movement of the load bearing sec-
tion relative to the sliding segment, and wherein the sliding
segment cage portion extends from a rearward-most tooth of
the plurality of teeth to a distal edge of the sliding segment to
define a sliding segment contained area, the load bearing
section received through the sliding segment contained area
and inhibited from moving beyond the sliding segment con-
tained area.

13. The vehicle head restraint assembly of claim 12,
wherein the slide pivot bracket mechanism further includes a
stay mounting portion connected to the sliding segment cage
portion and the tooth cage portion to define a stay contained
area through which a cross member of the stay extends and is
inhibited from moving relative to the slide pivot bracket
mechanism.

14. A vehicle head restraint assembly, comprising:

a stay configured to connect with an associated vehicle seat

back;

a support frame for supporting a head restraint cushion, the
support frame being connected with the stay in a manner
that allows the support frame to move relative to the stay;
and

a slide pivot bracket mechanism having a bracket lower bar
and spaced apart teeth extending therefrom to define
position recesses for accommodating the support frame,
the support frame movable among the position recesses
for moving the support frame relative to the stay and held
in a select one of the position recesses by the spaced
apart teeth,

wherein the lower bar includes a sliding segment against
which the support frame abuts and is slidably movable,
and

wherein the support frame includes:

an engaging section that is received within one of the
position recesses;

a load bearing section that is received against the sliding
segment; and

a connecting section connecting the engaging section and
the load bearing section.

15. The vehicle head restraint assembly of claim 14,
wherein the sliding segment acts as a load bearing support for
the stay that is offset relative to the position recesses.

16. The vehicle head restraint assembly of claim 15,
wherein the support frame includes a left lower section and a
right lower section, each of the left and right lower sections
including:

a respective engaging section;

a respective load bearing section, the load bearing section
parallel and rearwardly disposed relative to the engaging
section; and

a respective connecting section.

17. A vehicle head restraint assembly, comprising:

a stay extending upward from an associated vehicle seat
back;

a slide pivot bracket mechanism fixedly mounted to the
stay; and

a support frame having a head restraint cushion over-
molded thereon arranged for pivoting and sliding move-
ment relative to the slide pivot bracket mechanism to
move the head restraint cushion relative to the associated
vehicle seat back along a translational axis and maintain
the support frame in a selected position relative to the
associated vehicle seat back, wherein the slide pivot



US 9,096,155 B2
7

bracket mechanism includes a lower bar having teeth
defining positions for the support frame,

wherein the support frame includes an engaging section
extending along a lateral axis oriented perpendicularly
relative to the translational axis, the engaging section 5
received in one of the positions defined by the teeth, and

wherein the lower bar includes a sliding segment and the
support frame includes a load bearing section that slid-
ably contacts the sliding segment, the support frame
pivoted about the load bearing section to move the sup- 10
port frame from a selected one of the positions to another
one of the positions.
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